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ABSTRACT 
The degradation of transmission line conductors is attributed to 
annealing, fatigue, corrosion, creep and in the case of an ACSR 
construction, stress redistribution in the aluminium and steel wires. A 
methodology for monitoring and testing for the degradation mechanisms is 
presented. Simple life expectancy models presented, give confidence in 
the long term serviceability of conductors. 
The methodology and life expectancy models developed are based on 
examining and testing conductor samples that are representative of various 
stages of each of the degradation mechanisms. The conductor samples were 
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INTRODUCTION 
The transmission of power in New South Wales is achieved by over 70,000 km 
of steel reinforced aluminium conductors of varying size. The major part 
of these conductors were manufactured and erected between 1955 and 1970 
making some of these conductors over 30 years old. 
With time, the conductors have experienced a variety of in service 
conditions that may have varied from emergency operating conditions 
creating elevated temperatures to long exposures of low velocity winds 
inducing aeolian vibration. In addition, the pollution levels in the NSW 
transmission system range from light to very heavy. 
The objective of these studies was to ascertain the level of degradation 
of the conductors, the continued serviceability of the conductors and 
develop a methodology to test conductors in the future. At the same time, 
a simple conductor life expectancy model was developed. The methodology 
presented, is based on actual conductor samples, having been exposed to 
pollution environments ranging from light to heavy, removed frora service 
for testing. Testing and exarainations for degradation of the reraoved 
conductor samples cover metallugical examinations, wire tests and full 
scale conductor tests. The degradation mechanisms discussed include 
corrosion, fatigue, creep and annealing. Stress distribution changes in 
an ACSR construction is also discussed. 
xxxv11 
To assess the level of degradation of an aged conductor, the initial 
parameters of the conductor need to be established. Much of the 
discussions are devoted to establishing these initial properties of a 
conductor. This provides an understanding of the fundamentals of the 
conductor parameters and gives a greater appreciation as to the effects 
and consequences of conductor property changes. 
In developing the methodology to assess in service conductor creep, a 
review of the various methods of determining conductor sag and tension was 
carried out. In addition, to gain a greater understanding of the fatigue 
mechanism of a conductor, a conductor fatigue tester was designed and 
constructed. Some S-N fatigue data for a AAC construction is given. 
Initially a comprehensive review and appraisal of the available literature 
on the subject matter is presented. 
